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(54) NAVIGATION DEVICE 

(57) An object of the present invention is to provide 
a navigation device that can automatically open/close 
an electric garage door by remote control without man- 
ual operation and that can prevent erroneous opening/ 
closing of the electric garage door. A navigation device 
10 can be connected to a wireless garage door opener 
transmitter 50. The navigation device 10 transmits an 
open signal to the wireless garage door opener trans- 
mitter 50 when a vehicle position calculated by a GPS 
receiver 24 and an orientation detected by a gyro sensor 
40 are within a predetermined range that respectively 
includes a preset electric garage door open instruction 
position and orientation, and a vehicle speed detected 
by a vehicle speed sensor 38 is no greater than a pre- 
determined value. Thus, erroneous opening of the elec- 
tric garage door when the vehicle approaches the elec- 
tric garage with an object other than entering the electric 
garage can be prevented. 
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Description 
Teclinical Fieid 

[0001] The present invention relates to a navigation 
device, and particularly a navigation device to which an 
instrument for operating an electric garage or the lil<e 
can be connected. 

Baci^ground Art 

[0002] Conventionally, as garages for accommodat- 
ing vehicles, there have been electric garages that can 
be opened/closed by operating a wireless remote con- 
trol from the vehicle interior. However, when a radio 
wave is used as the signal transmitted from the wireless 
remote control, it can be thought that other electric ga- 
rages within the range of the radio wave may be effected 
and erroneously operated. 

[0003] In order to solve this problem, an electric ga- 
rage has been proposed in which a light beacon having 
a predetermined vehicle ID stored therein is mounted in 
the garage, a signal including the vehicle ID is transmit- 
ted from the vehicle to the light beacon, and when the 
vehicle ID stored in the light beacon and the vehicle ID 
Included in the received signal match, the garage door 
is opened automatically (Japanese Patent Application 
Laid-open (JP-A) No. 10-8861). 
[0004] However, in the aforementioned prior art, there 
has been the problem that, when the vehicle approach- 
es the range in which the signal transmitted from the 
vehicle reaches the light beacon, erroneous opening/ 
closing of the garage door is effected irrespective of the 
driver's volition. 

[0005] Talking the above facts into consideration, an 
object of the present invention is to provide a navigation 
device that can automatically open/close an electric ga- 
rage door without manual operation by remote control 
and that can prevent erroneous operation. 

DISCLOSURE OF THE INVENTION 

[0006] In order to accomplish the aforementioned ob- 
ject, the invention of claim 1 is a navigation device to 
which a remote control device for remotely opening/ 
closing an electric garage door can be connected, the 
navigation device comprising: a current position detec- 
tion means for detecting a current position of a vehicle; 
an orientation detection means for detecting a travelling 
direction of the vehicle; a speed detection means for de- 
tecting a speed of the vehicle; and an output means for 
outputting to the remote control device an open signal 
for opening the electric garage door when the current 
position and travelling direction respectively substantial- 
ly match a predetermined open position and open ori- 
entation outside of the electric garage and the speed of 
the vehicle is no greater than a predetermined speed. 
[0007] According to the invention of claim 1, in the 
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navigation device to which the remote control device for 
remotely opening/closing the electric garage door can 
be connected, the current position detection means de- 
tects the current position of the vehicle. The current po- 
sition of the vehicle can easily be detected by using a 
Icnown GPS system to detect a position determined by 
longitude and latitude. The orientation detection means 
detects the travelling direction of the vehicle. With re- 
gard to the orientation direction means, a vibratory gyro 
sensor can be used. The speed detection means de- 
tects the speed of the vehicle. 

[0008] The output means outputs to the remote con- 
trol device an open signal for opening the electric garage 
door when the current position of the vehicle detected 
by the current position detection means and the travel- 
ling direction of the vehicle detected by the orientation 
detection means respectively substantially match a pre- 
determined open position and open orientation outside 
of the electric garage and the speed of the vehicle Is no 
greater than a predetermined speed. 
[0009] The open position and open orientation can be, 
for example, an optional position and orientation in the 
vicinity of the electric garage, The predetermined speed 
is set to no greater than the speed in an almost-stopped * 
state. That is, when the vehicle approaches the electric 
garage, the electric garage door is automatically opened 
when the vehicle is about to or has stopped. In this man- 
ner, it is determined whether not only the current position 
of the vehicle but also the travelling direction substan- 
tially match. Further, it is judged whether or not the ve- 
hicle has substantially stopped or stopped, and an open 
signal for opening the electric garage door is outputted. 
Thus, erroneous opening of the electric garage door 
when the vehicle has merely passed in front of the elec- 
tric garage or the like, or when the vehicle approaches 
the electric garage with a purpose other than entering 
the electric garage, can be prevented. 
[0010] The invention of claim 2 is the navigation de- 
vice according to claim 1 , wherein the output means out- 
puts to the remote control device a close signal for ctos- 
ing the electric garage door when the current position 
and the travelling direction respectively substantially 
match a predetermined position and predetermined ori- 
entation inside the electric garage and an engine of the 
vehicle has moved from an operating state to a stopped 
state. 

[001 1] According to the invention of claim 2, the out- 
put means outputs to the remote control device a close 
signal for closing the electric garage door when the cur- 
rent position and the travelling direction of the vehicle 
respectively substantially match a predetermined posi- 
tion and predetermined orientation inside the electric 
garage and the engine of the vehicle has stopped. Thus, 
the electric garage door can be automatically closed af- 
ter the electric garage door is opened and the vehicle 
has entered the electric garage. 
[0012] The invention of claim 3 is the navigation de- 
vice according to claim 1 or claim 2. wherein the output 
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means outputs to the remote control device an open sig- 
nal for opening the electric garage door when an engine 
of the vehicle has started in a state in which the current 
position and travelling direction respectively substantial- 
ly match a predetermined position and predetermined 
orientation inside the electric garage. 
[0013] According to the invention of claim 3, the out- 
put means outputs to the remote control device an open 
signal for opening the electric garage door when the en- 
gine of the vehicle has started in a state in which the 
current position and travelling direction of the vehicle re- 
spectively substantially match a predetermined position 
and predetermined orientation inside the electric ga- 
rage. Thus, the electric garage door can be automati- 
cally opened when the engine has been started from a 
state in which the vehicle has been parked in the electric 
garage. Consequently, the electric garage door can be 
automatically opened when the vehicle exits the electric 
garage. 

[0014] The invention of claim 4 is the navigation de- 
vice according to claims 1 through 3, wherein the output 
means outputs to the remote control device a close sig- 
naj for closing the electric garage door when the curre^^^ 
position and travelling direction respectively substantial- 
ly match a predetermined close position and close ori- 
entation outside of the electric garage. 
[0015] According to the invention of claim 4, the out- 
put means outputs to the remote control device a close 
signal for closing the electric garage door when the cur- 
rent position and travelling direction of the vehicle re- 
spectively substantially match a predetermined close 
position and close orientation outside of the electric ga- 
rage. Thus, the electric garage door is automatically 
closed when the vehicle has exited the electric garage. 
[0016] The invention of claim 5 is the navigation de- 
vice according to claims 1 through 4, wherein the output 
means outputs to the remote control device a close sig- 
nal for closing the electric garage door when the vehicle 
has run a predetermined distancefrom a predetermined 
position inside the electric garage or when a predeter- 
mined amount of time has elapsed after the electric ga- 
rage door has been opened. 

[0017] According to the invention of claim 5, the out- 
put means outputs to the remote control device a close 
signal for closing the electric garage door when the ve- 
hicle has ojn a predetermined distance from a predeter- 
mined position inside the electric garage or when a pre- 
determined amount of time has elapsed after the electric 
garage door has been opened. Thus, the electric garage 
door is reliably and automatically closed even when the 
current position and travelling direction of the vehicle do 
not respectively substantially match the predetermined 
close position and close orientation outside of the ga- 
rage when the vehicle has exited the electric garage. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

s Fig. 1 is a block diagram illustrating a schematic 
structure of a navigation device pertaining to an em- 
bodiment of the present invention. 
Fig. 2 is a block diagram illustrating a schematic 
structure of a wireless garage door opener. 

10 Fig. 3 is a diagram for describing an opening in- 
struction position and orientation and a closing in- 
struction position and orientation at the time a vehi- 
cle leaves a garage. 

Fig. 4 is a diagram for describing an opening in- 
'5 struction position and orientation at the time the ve- 
hicle enters the garage. 

Fig. 5 is a flow chart illustrating a control flow exe- 
cuted by a CPU 1 2. 

20 BEST MODE FOR CARRYING OUT THE INVENTION 

[0019] A mode for carrying out the present invention 
wlU.. hereinafter be described_in detail with reference to 
drawings. 

[0020] In Fig. 1 , a schematic structure of a navigation 
device 1 0 pertaining to the present embodiment is illus- 
trated. 

[0021 ] The navigation device 1 0 is provided with a mi- 
crocomputer 20 that is structured by a CPU 12, a RAM 
14, a ROM 16 and an input/output (I/O) port. 18, which 
are respectively connected by a bus 22 so that com- 
mands and data can be received. A control routine de- 
scribed later is stored in the ROM 1 6. 
[0022] To the input/output port 1 8, a GPS receiver 24, 
a display 26, an input unit 28, a voice recognition unit 
30, a speaker 32 and a gyro sensor 40 are connected. 
Further, an !G (ignition) signal 42 that indicates whether 
or not an engine has started is inputted to the navigation 

device 10: ^ 

[0023] The GPS receiver 24 receives GPS signals 
from a plu rality of GPS satellites positioned at an altitude 
of roughly 20,000 km in space, and calculates vehicular 
position. It should be noted that a DGPS (Differential 
GPS) receiver may be connected to receive corrected 
information for correcting differences in the GPS sig- 
nals. Accordingly, vehicular position can be specified 
with great precision. 

[0024] The display 26 is a display structured by liquid 
crystal and a CRT. The display 26 is capable of display- 
ing, on a map image, marks that indicate vehicular po- 
sition calculated by the GPS receiver 24. 
[0025] The input unit 28 carries out navigational op- 
erations such as input of destination, search and regis- 
tration of specific points, and summoning of map imag- 
es. Examples of the input unit 28 include a wireless re- 
mote control, a wired remote control and touch panel. 
[0026] Navigational operation can be conducted by 
voice through a voice recognition unit 30. At the voice 
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recognition unit 30. voice recognition of an unspecified 
speal^er is possible, a standard voice pattern of a com- 
mand for operating navigation is pre-reglstered, a voice 
pattern obtained by extracting characteristics from an 
inputted voice signal is compared (pattern matching) 
with the standard voice pattern, and the voice pattern 
having the greatest resemblance to the standard voice 
pattern is determined as the command. 
[0027] It should be noted that it is also possible to con- 
duct voice recognition on a specified speaker and not 
just on an unspecified speaker. In this case, the com- 
mand generated by a specified speaker is recorded and 
registered. An Inputted voice is compared with the reg- 
istered voice pattern, and the voice pattern having the 
greatest resemblance to the standard voice pattern is 
determined as the command. 

[0028] The speaker 32 provides voice information 
with respect to the driver. For example, when a route to 
a destination is set, the voice information is route-guid- 
ing information that indicates directions to turn at inter- 
sections and the like, and recognition results and the 
tike when a sound uttered by the driver is recognized by 
the voice recognition unit 30.. 

[0029] The CD-ROM drive 34 reads various data such 
as map information recorded on the CD-ROM 44. The 
map information recorded on the CD-ROM 44 includes 
information such as road data (e.g., general roads, high- 
ways and other road types), intersections and the like, 
place names and phone numbers. 
[0030] It should be noted that, in place of storing the 
control program in the ROM 1 6, the control program can 
also be stored on the CD-ROM 44. Further, a recording 
medium such as a DVD-ROM can be used in place of 
the CD-ROM 44. In this case, a DVD-ROM drive can be 
used in place of the CD-ROM drive 34. 
[0031] The PC card drive 36 reads information stored 
on the PC card 46 and reads information to the PC card 
46. Various data such as point registration data and the 
like can be stored on the PC card 46. 
[0032] It should be noted that, in place of storing the 
control program in the ROM 16, the control program can 
also be stored on the PC card 46. Further, a recording 
medium such as an MD, an MO, floppy disc or the like 
can be used in place of the PC card 46. In this case, an 
MD drive, an MO drive or afloppy disc drive can be used 
in place of the PC card drive 36. 

[0033] A vehicle speed sensor 38 outputs pulse sig- 
nals of a predetermined frequency in accompaniment 
with the revolution of the vehicle's wheels. The number 
of pulses to be output corresponding to one rotation of 
the wheels is predetermined. The speed and the running 
distance of the vehicle can be calculated by counting 
the number of pulses. 

[0034] The gyro sensor 40 detects angular velocity of 
the vehicle when the vehicle changes direction, and out- 
puts the angular velocity data and orientation data. The 
gyro sensor 40 may be, for example, a vibrating gyro 
structured by piezoelectric elements or the like. 


[0035] Further, the navigation device 10 can be con- 
nected to a wireless garage door opener transmitter 50. 
The wireless garage door opener transmitter 50 has, for 
example, a communication port for serial communica- 

5 tion, and effects data communication with the navigation 
device 10 via the communication port. 
[0036] The wireless garage door opener transmitter 
50 is connected to a switch 52. Moreover, the wireless 
garage door opener transmitter 50 stores a predeter- 

10 mined vehicle ID in a memory (not shown in the draw- 
ings). The vehicle ID is also stored in a wireless garage 
door opener receiver 54 that is shown in Fig. 2. 
[0037] The switch 52 is provided with an open button, 
a close button and an automatic button (each button not 

15 shown in the drawings). When the open button is 
pushed down, an open signal to open the electric garage 
door 56 shown in Fig. 2 is transmitted and the vehicle 
ID is changed by the wireless garage door opener trans- 
mitter 50 to, for example, a radio wave or an infrared 

20 signal. When the open signal and the vehicle ID are re- 
ceived at the wireless garage door opener receiver 54, 
the received vehicle ID is compared with the stored ve- 
hicle ID, and the electric garage door 56 is opened when 
the two IDs match. 

25 [0038] Similarly, when the close button is pushed 
down, a close signal to close the electric garage door 
56 shown in Fig. 2 and the vehicle ID are transmitted by 
the wireless garage door opener transmitter 50. When 
the close signal and the vehicle ID are received at the 

30 wireless garage door opener receiver 54, the received 
vehicle ID is compared with the stored vehicle ID, and 
the electric garage door 56 is closed when the two IDs 
match. 

[0039] Further, when the automatic button is pushed 
35 down, the electric garage door 56 is opened/closed in 
accordance with the open signal and close signal out- 
putted from the navigation device 1 0. The navigation de- 
vice 10 outputs the open signal when the current posi- 
tion and orientation of the vehicle match a pre -registered 
40 open instruction position and orientation. The navigation 
device 1 0 also outputs the close signal when the current 
position and orientation of the vehicle match a pre-reg- 
istered close instruction position and orientation (see 
below for details). 
45 [0040] Next, an operation of the present embodiment 
will be described. 

[0041] The open instruction position and orientation 
that become the conditions for instructing from the ga- 
rage 64 the opening of the electric garage door 56 when 
50 the vehicle 66 is parked in the garage, and setting of the 
close instruction position and orientation that become 
the conditions for instructing the closing of the electric 
garage door 56, will be described with reference to Fig. 
3. 

55 [0042] With regard to the open instruction position 
and orientation, as shown for example in Fig. 3, a posi- 
tion at the time a vehicle 66 (the pointed tip is the front 
of the vehicle) is parked in the garage 64 disposed ad- 
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jacent to a house 62 on a plot 60 of land is set as an 
open instruction position 68A, and the orientation of the 
vehicle 66 at the open instruction position 68A, i.e., the 
orientation (indicated in Fig. 3 by the arrow pointed to 
the left), is set as an open instruction position 68B. The 
open instruction position 68A and the open instruction 
position 68B are stored on the PC card 46. 
[0043] It should be noted that a plurality of open in- 
struction position positions and open instruction orien- 
tations may be set. As shown in Fig. 3, an open instruc- 
tion position 70A and an open instruction orientation 
70B may also be set, giving consideration to a case in 
which the vehicle 66 is parked facing fonward. 
[0044] With regard to the close instruction position 
and orientation, as shown for example in Fig. 3, a posi- 
tion at the time a vehicle 66 exits the garage 64 onto the 
road 72 in front of the plot 60 of land to turn right is set 
as a close instruction position 74A, and the orientation 
of the vehicle 66 at the close instruction position 74A is 
set as a close instruction orientation 74B.The close in- 
struction position 74A and the close instruction orienta- 
tion 74B are stored on the PC card 46. 
[0045], It shpu|d_be noted that a plurality of close in- 
struction position positions and close instruction orien- 
tations may be set As shown in Fig. 3, a close instruc- 
tion position 76A and a close instruction orientation 76B 
may also be set, giving consideration to a case in which 
the vehicle 66 exits onto the road 72 to turn left. 
[0046] Next, the open instruction position and orien- 
tation that become the conditions for instructing the 
opening of the electric garage door 56 when the vehicle 
66 enters the garage 64, and setting of the close instruc- 
tion position and orientation that become the conditions 
for instructing the closing of the electric garage door 56, 
will be described with reference to Fig. 4. 
[0047] With regard to the open instruction position 
and orientation, as shown for example in Fig. 4, a posi- 
tion at the time the vehicle 66 turns right to enter the 

garage. 64_ is set as an open instruction position 78A, 

and the orientation of the vehicle 66 at the open instruc- 
tion position 78A is set as an open instruction orientation 
78B. The open instruction position 78A and the open 
instnjction orientation 78B are stored on the PC card 46. 
[0048] It should be noted that a plurality of open in- 
struction positions and open instruction orientations 
may be set. As shown in Fig. 4, an open instruction po- 
sition 80A and an open instruction orientation SOB may 
also be set, giving consideration to a case in which the 
vehicle 66 turns left to enter the garage 64. 
[0049] With regard to the close instnjction position 
and orientation, as shown for example In Fig. 4, a posi- 
tion at the time the vehicle 66 has entered the garage 
64 is set as a close instruction position 82A, and the 
orientation of the vehicle 66 at the close instruction po- 
sition 82A is set as a close instruction orientation 82B. 
The close instruction position 82A and the close instruc- 
tion orientation 82B are stored on the PC card 46. 
[0050] It should be noted that a plurality of close in- 


struction positions and close instruction orientations 
may be set. As shown In Rg. 4, a close instruction po- 
sition 84A and a close instruction orientation 84B may 
also be set, giving consideration to a case in which the 
5 vehicle 66 enters the garage 64 front forward. 

[0051] Next, control executed in the CPU 12 will be 
described with reference to the flow chart shown in Fig. 
5. It should be noted that the control is effective when 
the automatic button of the switch 52 is pushed down. 

10 [0052] In step 1 00 shown in Fig. 5, whether or not the 
current position of the vehicle 66 calculated by the GPS 
receiver 24 and the orientation of the vehicle 66 detect- 
ed by the gyro sensor 40 respectively match the open 
instruction position 78A and the open instruction orien- 

15 tation 78B or the open instruction position 80A and the 
open instruction orientation SOB when the vehicle 66 en- 
ters the garage 64 is determined. 
[0053] When the current position and orientation of 
the vehicle 66 respectively match the open instruction 

20 position 78A and the open instruction orientation 78B or 
the open instruction position 80A and the open instruc- 
tion orientation SOB when the vehicle 66 enters the ga- 
. rage„64,. affirmation Is-made.ln step 100, and whether 
or not the speed of the vehicle 66 is equal to or less than 

25 a predetermined value (e.g., 5 knn/h) is determined in 
step 101 . Namely, when the speed of the vehicle 66 is 
not equal to or less than the predetermined value, a ne- 
gation is made in step 101 and the process returns to 
step 1 00. When the speed of the vehicle 66 is no greater 

30 than the predetermined value, an affirmation is made in 
step 101, and an open signal is transmitted to the wire- 
less garage door opener transmitter 50 in step 102. Ac- 
cordingly, the wireless garage door opener transmitter 
50 outputs the open signal and the pre-stored vehicle ID: 

35 [0054] When the open signal and the vehicle ID are 
received at the wireless garage door opener receiver 54, 
the received vehicle ID is compared with the vehicle ID 
already stored internally, and the electric garage door 
56 is opened when the two match. 

40 [0055] In this manner, not only the current position of 
the vehicle 66 but whether or not the current position 
and also the orientation of the vehicle 66 each substan- 
tially match is determined, whether or not the vehicle 66 
is stopped is determined, and the open signal to open 
the electric garage door 56 is outputted. Thus, as shown 
in Fig. 4, erroneous opening of the electric garage door 
56 can be prevented when, for example, the position of 
the vehicle 66 has merely passed the vehicle positions 
86A and 88A or when the vehicle is parked at vehicle 

50 position 90A. 

[0056] Further, because the electric garage door 56 
is opened after a match on the vehicle IDs has been 
confirmed, erroneous opening of the electric garage 
door 56 can be prevented even in a case in which the 

55 open signal and vehicle ID are transmitted from another 
vehicle. 

[0057] When the current position and orientation of 
the vehicle 66 respectively do not match the open in- 
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struction position 78A and the open instruction orienta- 
tion 78B or the open instruction position 80A and the 
open instruction orientation BOB when the vehicle 66 en- 
ters the garage 64, negation is made in step 100, and 
in step 104 it is determined whether or not the current 
position and orientation of the vehicle 66 respectively 
match the close instruction position 82A and the close 
instruction orientation 828 or the close instruction posi- 
tion 84A and the close instruction orientation 848 when 
the vehicle 66 enters the garage 64. 
[0058] When the current position and orientation of 
the vehicle 66 respectively match the close instruction 
position 82A and the close instruction orientation 828 
or the close instruction position 84A and the close in- 
struction orientation 848 when the vehicle 66 enters the 
garage 64, affirmation is made in step 104, and in step 
106 it is determined whether or not the IG signal 42 has 
bee n turned from on to off, i.e., whether or not an engine 
(not shown) has been shut off. 

[0059] When the IG signal 42 has not been turned 
from onto off, negation is made in step 1 06 and the proc- 
ess returns to step 100. When the IG signal has been 
turned from on to off, affirmation is made in step 106 and 
in step 1 08 the close signal is transmitted to the wireless 
garage door opener transmitter 50. Accordingly, the 
wireless garage door opener transmitter 50 outputs the 
close signal and the pre-stored vehicle ID. • 
[0060] When the close signal and the vehicle ID are 
received at the wireless garage door opener receiver 54, 
the received vehicle ID is compared with the vehicle ID 
already stored internally, and the electric garage door 
56 is closed when the two match. 
[0061] When the current position and orientation of 
the vehicle 66 respectively do not match the close in- 
struction position 80A and the close instruction orienta- 
tion 808 or the close instruction position 84A and the 
close instruction orientation 84B when the vehicle 66 en- 
__ters the garage 64, negation is made in step 104, and 
in step 110 it is determined whether or not the current 
position and orientation of the vehicle 66 respectively 
match the open instruction position 68A and the open 
instruction orientation 688 or the open instruction posi- 
tion 70A and the open instruction orientation 708 when 
the vehicle 66 exits the garage 64. 
[0062] When the current position and orientation of 
the vehicle 66 respectively match the open instruction 
position 68A and the open instruction orientation 688 or 
the open instruction position 70A and the open instruc- 
tion orientation 708 when the vehicle 66 exits the garage 
64, affirmation is made in step 110, and in step 112 it is 
determined whether or not the IG signal 42 has been 
turned from off to on, i.e., whether or not the engine (not 
shown) has been started. 

[0063] When the IG signal 42 has not been turned 
from off to on, negation is made in step 1 1 2 and the proc- 
ess returns to step 1 00. When the IG signal 42 has been 
turned from off to on, affirmation is made in step 1 1 2 and 
in step 114 the open signal is transmitted to the wireless 


garage door opener transmitter 50. Accordingly, the 
wireless garage door opener transmitter 50 outputs the 
open signal and the pre-stored vehicle ID. 
[0064] When the open signal and the vehicle ID are 
5 received at the wireless garage door opener receiver 54, 
the received vehicle ID and the vehicle ID already stored 
internally are compared, and the electric garage door 
56 is opened when the two match. 
[0065] When the current position and orientation of 
10 the vehicle 66 respectively do not match the open in- 
struction position 68A and the open instruction orienta- 
tion 688 or the open instruction position 70A and the 
close instruction orientation 708 when the vehicle 66 en- 
ters the garage 64, negation is made in step 110, and in 
15 step 1 1 6 it is determined whether or not the current po- 
sition and orientation of the vehicle 66 respectively 
match the close instruction position 74A and the close 
instruction orientation 748 or the close instruction posi- 
tion 76A and the close instruction orientation 768 when 
20 the vehicle 66 exits the garage 64. 

[0066] When the current position and orientation of 
the vehicle 66 respectively match the close instruction 
position 74A and the close instruction orientation 748 
or the close instruction position 76A and the close in- 
25 struction orientation 768 when the vehicle 66 exits the 
garage 64. affirmation is made in step 116, and in step 
1 1 8 the close signal is transmitted to the wireless garage 
door opener transmitter 50. Accordingly, the wireless 
garage door opener transmitter 50 outputs the close sig- 
30 nal and the pre-stored vehicle ID. 

[0067] When the close signal and the vehicle ID are 
received at the wireless garage door opener receiver 54, 
the received vehicle ID is compared with the vehicle ID 
already stored internally, and the electric garage door 
35 56 is closed when the two match. 

[0068] When the current position and orientation of 
the vehicle 66 respectively do not match the close in- 
struction position 74A and the close instruction orienta- 
tion 748 or the close instruction position 76A and the 
40 close instruction orientation 768 when the vehicle 66 ex- 
its the garage 64, negation is made in step 116, and in 
step 1 20 it is determined whether or not a predetermined 
distance has been run after the vehicle 66 has exited 
the garage 64 (e.g., whether or not the semicircle that 
45 has the electric garage door 56 as a center and is illus- 
trated in Fig. 3 by a dotted line has been crossed, or 
whether or not a predetermined amount of time has 
elapsed since the vehicle 66 left the garage 64). 
[0069] When the predetermined distance has not 
50 been run after the vehicle 66 has exited the garage 64 
and the predetermined amount or time has not elapsed, 
negation is made in step 120, and the process returns 
to step 1 00. When the predetermined distance has been 
run after the vehicle 66 has exited the garage 64 and 
55 the predetermined amount has expired, affirmation is 
made in step 120, and in step 118 the close signal is 
transmitted to the wireless garage door opener trans- 
mitter 50. For this reason, the electric garage door 56 
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can automatically and reliably closed, even in a case In 
which the current position and orientation of the vehicle 
66 do not respectively match the close instruction posi- 
tion and close orientation position when the vehicle 66 
exits the garage 64. 

[0070] It should be noted that, in step 110, although it 
is determined whether or not the current position and 
orientation of the vehicle 66 respectively match the open 
instruction position 68A and the open instnjction orien-. 
4 tation 68B or the open instruction position 70A and the 

open instruction orientation 70B when the vehicle 66 ex- 
its the garage 64, it is also possible to store on the PC 
card 46 the position and orientation of the vehicle 66 
when the IG signal has been turned from on to off, so 
that it is determined whether or not the stored position 
and stored orientation of the vehicle 66 respectively 
match the open instruction position 68A and the open 
instnjction orientation 68B or the open instruction posi- 
tion 70A and the open instruction orientation 708 when 
the vehicle 66 exits the garage 64. 
[0071] As described above, not only the current posi- 
tion of the vehicle 66 but whether or not the open in- 
struction position .anclorientation.of the vehicle 66 each 
substantially match is determined, whether or not the 
vehicle 66 is stationary is determined, and the open sig- 
nal to open the electric garage door 56 is outputted. 
Thus, erroneous opening of the electric garage door 56 
can be prevented when the vehicle 66 approaches the 
electric garage door 56 with an object other than enter- 
ing the garage 64. 

[0072] Further, since it is unnecessary to provide a 
special device such as a beacon on the vehicle, soft- 
ware can be added to the navigation device and existing 
wireless garage door openers can be connected there- 
to, the navigation device can be structured inexpensive- 
ly. 

[0073] It should be noted that, in the present embod- 
iment, determination of the opening or closing of the ga- 

rage. door_64_ and-transmission_of_the.-open_signaLor 

close signal are carried out by the navigation device 10. 
However, these may also be carried out by the wireless 
garage door opener transmitter 50, In addition, a plural- 
ity of determination information (e.g., vehicular position, 
orientation, IG signal, vehicular speed, etc.) may be 
transmitted to the wireless garage door opener trans- 
mitter 50 when the vehicle is in a predetermined range 
(registered garage perimeter). Accordingly, the risk of 
conflict can be reduced when garage door openers are 
jointly used by a plurality of vehicles. 
[0074] As described above, in accordance with the in- 
vention of claim 1 , an open signal for opening the electric 
garage door is outputted when the current position and 
orientation of the vehicle respectively match a predeter- 
mined open position and open orientation outside of the 
electric garage and the speed of the vehicle is no greater 
than a predetermined speed. Thus, there is the effect 
that erroneous opening of the electric garage door when 
the vehicle has merely passed in front of the electric ga- 


rage or the like, or when the vehicle approaches the 
electric garage with a purpose other than entering the 
electric garage, can be prevented. 


Claims 

1. A navigation device to which a remote control de- 
vice for remotely opening/closing an electric garage 
10 door can be connected, the navigation device com- 
prising: 

a current position detection means for detecting 
a current position of a vehicle; 
'5 an orientation detection means for detecting a 

travelling direction of the vehicle; 
a speed detection means for detecting a speed 
of the vehicle; and 

an output means for outputting to the remote 
^0 control device an open signal for opening the 

electric garage door when the detected current 
position is within a predetermined range includ- 
_ ing.a predetermined open position outside of- 
the electric garage, the detected travelling di- 
^5 rection is within a predetermined range includ- 

ing a predetermined open orientation, and the 
speed of the vehicle is no greater than a pre- 
determined speed. 

30 2. The navigation device according to claim 1 , wherein 
the output means outputs to the remote control de- 
vice a close signal for closing the electric garage 
door when the detected current position is within a 
predetermined range including a predetermined 

35 close position inside the electric garage, the detect- 
ed travelling direction is within a predetermined 
range including a predetermined close orientation, 
and an engine of the vehicle has moved from an 

operating-state-to a stopped state. 

40 

3. The navigation device according to claim 1 , wherein 
the output means outputs to the remote control de- 
vice an open signal for opening the electric garage 
door when the detected current position is within a 

45 predetermined range including a predetermined 
open orientation inside the electric garage, the de- 
tected travelling direction is within a predetermined 
range including a predetermined open position, and 
an engine of the vehicle has moved from a stopped 

50 state to an operating state. 

4. The navigation device according to claim 1 , wherein 
the output means outputs to the remote control de- 
vice a close signal for closing the electric garage 

55 door when the detected current position is within a 
predetermined range including a predetermined 
close position outside of the electric garage and the 
detected travelling direction is within a predeter- 
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mined range including a predetermined close orien- 
tation. 

5. The navigation device according to claim 1 . wherein 
the output means outputs to the remote control de- 5 
vice a close signal for closing the electric garage 
door when the vehicle has run a predetermined dis- 
tance from a predetermined position in the electric 
garage or when a predetermined amount of time 
has elapsed after the electric garage door has been io 
opened. 

6. The navigation device according to claim 2 wherein, 
in the electric garage, a position and orientation at 
which the engine of the vehicle has moved from an ^5 
operating state to a stopped state become an elec- 
tric garage door open position and open orientation 
when exiting the garage next time. 

7. The navigation device according to claim 1 , wherein 20 
the remote control device is a wireless door opener 
transmitter. 


8. A navigation device comprising: 


25 


a current position detection means for detecting 
a current position of a vehicle; 
an orientation detection means for detecting a 
travelling direction of the vehicle; 
a speed detection means for detecting a speed 30 
of the vehicle; and 

an output means for outputting to the remote 
control device an open signal for opening the 
electric garage door when a set of a plurality of 
open positions and open orientations outside of 35 
the electric garage is predetermined, the de- 
tected current position is within a predeter- 
mined range including any of the open positions 
of the plurality of the set, the detected orienta- 
tion is within a predetermined range including 40 
an open position belonging to the same set as 
the open positions, and the speed of the vehicle 
is no greater than a predetermined speed. 

9. The navigation device of claim 8, wherein a set of ^5 
a plurality of close positions and close orientations 
inside of the electric garage is predetermined and 
the output means outputs to the remote control de- 
vice a close signal for closing the electric garage 
door when the detected current position is within a 50 
predetermined range including any of the closed 
positions of the plurality of the set, the detected ori- 
entation is within a predetermined range including 
a close position belonging to the same set as the 
closed positions, and an engine of the vehicle has 55 
moved frorr operating state to a stopped state. 

1 0. The navigation device according to claim 8, wherein 


a set of a plurality of open positions and open ori- 
entations inside of the electric garage is predeter- 
mined and the output means outputs to the remote 
control device an open signal for opening the elec- 
tric garage door when the detected current position 
is within a predetermined range including any of the 
open positions of the plurality of the set, the detect- 
ed orientation is within a predetermined range in- 
cluding an open position belonging to the same set 
as the open positions, and an engine of the vehicle 
has moved from a stopped state to an operating 
state. 

1 1 . The navigation device according to claim 8, wherein 
a set of a plurality of close positions and close ori- 
entations outside of the electric garage is predeter- 
mined and the output means outputs to the remote 
control device a close signal for closing the electric 
garage door when the detected current position is 
within a predetermined range including any of the 
closed positions of the plurality of the set and the 
detected orientation is within a predetermined 
range including a close orientation belonging to the 
same set as the closed orientations. 

12. A method of opening/closing an electric garage 
door, in a navigation device to which it is possible 
to connect a remote control device for remotely 
opening/closing the electric garage door, the meth- 
od comprising: 

a step of detecting a current position of a vehi- 
cle; 

a step of detecting a travelling direction of the 
vehicle; 

a step of detecting a speed of the vehicle; 
a first determining step in which it is determined 
whether or not the detected current position is 
within a predetermined range including a pre- 
determined open position outside of the electric 
garage and whether or not the detected orien- 
tation is within a predetermined range including 
a predetermined open orientation; 
a second determining step for determining 
whether or not the speed of the vehicle is no 
greater than a predetermined speed; and 
a step of outputting to the remote control device 
an open signal for opening the electric garage 
door when, in the first determining step, the de- 
tected current position is determined to be with- 
in a predetermined range including a predeter- 
mined open position outside of the electric ga- 
rage and the detected orientation is determined 
to be within a predetermined range including a 
predetermined open orientation and, in the sec- 
ond determining step, the speed of the vehicle 
is determined to be no greater than the prede- 
termined speed. 
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13. The method of opening/closing an electric garage 
door according to claim 12, wherein: 


14. The method for opening/closing an electric garage 
door according to claim 12, wherein: 30 


15- The method of opening/closing an electric garage 
door according to claim 12 wherein, in the first de- 


termining step, it is determined whether or not the 
detected current position is within a predetermined 
range including a predetermined close position out- 
side of the electric garage and whether or not the 
travelling direction is within a predetermined range 
including a predetermined close orientation, and 

the method further comprises a step of out- 
putting to the remote control device an open signal 
for opening the electric garage door when, in the 
first determining step, the detected current position 
is determined to be within a predetermined range 
including a predetermined close position outside of 
the electric garage and the detected travelling di- 
rection is determined to be within a predetermined 
range including a predetermined close orientation. 

16. The method of opening/closing an electric garage 
door according to claim 12, further comprising: 

a first step in which it is determined whether or 
not the vehicle has run a predetermined dis- 
tance from a predetermined position in the elec- 

_ tric garage; - . . — ..... _ 

a second step in which it is determined whether 
or not a predetermined amount of time has 
elapsed after the electric garage door has been 
opened; and 

a step of outputting to the remote control device 
a close signal for closing the electric garage 
door when, in the first step, it is determined 
whether a predetermined distance from a pre- 
determined position in the electric garage has 
been run and, in the second step, it is deter- 
mined that a predetermined amount of time has 
elapsed after the electric garage door has been 
opened. 


in the first determining step, it is determined 
whether or not the detected current position is s 
within a predetermined range Including a pre- 
determined close position inside of the electric 
garage and the detected orientation is within a 
predetermined range including a predeter- 
mined close position; and w 
in the second determining step, it is determined 
whether or not an engine of the vehicle has 
moved from an operating state to a stopped 
state; and 

the method further comprises a step of output- is 
ting to the remote control device a close signal 
for closing the electric garage door when, in the 
first determining step, the detected current po- 
sition is determined to be within a predeter- 
mined range including a predetermined close 20 
position inside of the electric garage and the 
detected travelling direction is determined to be 
within. a. predetermined range including. a pre?. . 
determined close orientation and, in the second 
determining step, the engine of the vehicle is 25 
determined to have moved from an operating 
state to a stopped state. 


in the first determining step, it is determined 
whether or not the detected current position is 
within a predetermined range including a pre- 
determined open position inside of the electric 35 
garage and the detected travelling direction is 
within a predetermined range including a pre- 
determined open position; and 
in the second determining step, it is determined 
whether or not an engine of the vehicle has 40 
moved from a stopped state to an operating 
state; and 

the method further comprises a step of output- 
ting to the remote control device an open signal 
for opening the electric garage door when, in 45 
the first determining step, the detected current 
position is determined to be within a predeter- 
mined range including a predetermined open 
position inside of the electric garage and the 
detected travelling direction is determined to be so 
within a predetermined range including a pre- 
determined open orientation and, In the second 
determining step, the engine of the vehicle is 
determined to have moved from a stopped 
state to an operating state. 55 
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